Anti-oxidant sensitivity of donor age-related gene expression in cultured fibroblasts.
Cultured human fibroblasts display age-dependent transcriptomic differences. We hypothesized that aging-associated oxidative stress affects gene expression, and monitored the transcriptome in confluent fibroblasts from young and old individuals cultured without and with a lipophilic and hydrophilic anti-oxidant mixture (vitamin E, quercetin, hydroxytyrosol and kaempferol). In cells derived from old subjects genes with lower expression were related to oxidative stress, growth and differentiation, cell cycle or metabolic enzymes and with higher expression to protein processing and docking, extracellular matrix, immune response, EGF-signalling and transcription. Anti-oxidant treatment modulated a similar number of genes in all donors and induced cell cycle regulatory genes. A subset of genes, modulated by age and inversely modulated by anti-oxidants, included glutaminase. Despite increased glutaminase expression, donor age-dependent decline in glutathione content and resistance to glutathione-depletion was observed. Summarizing, gene expression of fibroblasts is affected by donor age and a subset was corrected by anti-oxidants. Thus, in cultured fibroblasts from aged donors, gene expression is partly driven by oxidative stress.